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Mars Program Re-Planning 2012 

Å The MPPG effort was initiated by NASA in March 2012, motivated by:  

ï The need to re-plan a U.S. Mars program in light of the Presidentôs FY2013 Budget 

Submittal 

ï The NRC 2011 Planetary Science Decadal Survey recommendations for Mars 

exploration in the context of the budget submittal, and subsequent new discoveries  

ï The POTUS challenge for humans in Mars orbit in the 2030s 

 

Å The purpose of the MPPG was to develop foundations for a program-

level architecture for robotic exploration of Mars that is consistent with 

the Presidentôs challenge of sending humans to Mars in the decade of 

the 2030s, yet remain responsive to the primary scientific goals of the 

2011 NRC Decadal Survey for Planetary Science. 

 

Å Consistent with its charter, MPPG reached out to internal and external 

science, technology and engineering communities, to develop mission 

options and program architecture alternatives for NASAôs consideration 
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Introduction and Context 



Mars Program Re-Planning 2012 

MPPG Core Team & Approach 

Å Orlando Figueroa  (Chair) 

Å Jim Garvin (SMD/GSFC) 

Å Michele Gates (HEOMD/HQ) 

Å Randy Lillard (STP/HQ) 

Å Dan McCleese (JPL) 

Å Jack Mustard (Brown Univ.) 

Å Firouz Naderi (JPL) 

Å Lisa Pratt (Indiana Univ.) 

Å John Shannon (HEOMD/HQ) 

Å George Tahu (Exec Officer, HQ) 

Ex-Officio 

Å Ramon DePaula (SMD/Intl Liaison) 

Å Mike Wargo (HEOMD/Science) 
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Objectives and Constraints 

Å MPPG was chartered to provide options that integrate science, human 
exploration and technology at an Agency level with Mars Exploration as a 
common objective 

 

Å Critical Boundary Conditions 
ï NASA FY13 Budget submittal through FY2017 

ï Imperative for strategic collaboration between HEOMD, Science, Technology 

ï Remain responsive to the primary scientific goals of the NRC Decadal Survey 

 

Å The immediate focus of the MPPG was on the collection of multiple mission 
concept options for the 2018/2020 Mars launch opportunities.   

 

Å To maintain the successful strategic structure of the MEP, and ensure 
relevancy of the possible 2018/2020 missions to the longer term science and 
exploration priorities, MPPG was asked to provide notional 
architecture/pathways spanning to the 2030s 
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ÅMPPG approach to planning retained the key features of the highly successful and 
resilient Mars 2000 Plan. 

- A science theme and overarching program strategy, reflected in the sequence of interconnected 
ǎǘǊŀǘŜƎƛŎ ƳƛǎǎƛƻƴǎΣ ǿƛǘƘ ŎƻƳǇŜǘŜŘ ƻǇǇƻǊǘǳƴƛǘƛŜǎ ά{Ŏƻǳǘǎέ (Phoenix and MAVEN) for other Mars 
science; InSight (a Discovery mission for 2016) will contribute to the science legacy 

 

ÅAn extraordinary decade of scientific discovery, created by the Mars Exploration 
strategy which was scripted in the summer of 2000, ends with the promise of the 
Mars Science Laboratory  
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The Mars 2000 Plan and MPPG 

Mars 2000 Plan 
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6 



MPPG - The Bottom Line 

ÅMPPG explored many options and alternatives for creating a 
meaningful collaboration between science and human 
exploration of Mars, while leveraging and focusing technology 
investments towards a common goal. 

 

Å The MPPG finds that sample return architectures provide a 
promising intersection of objectives and integrated strategy for 
long term SMD/HEOMD/STP collaboration 

 

ÅMultiple program architectures can be assembled by varying 
the scope, sequence, and risk posture assumed for the building 
blocks provided and analyzed by MPPG; NASA can choose from 
these to build a program strategy consistent with its long term 
objectives 
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1. Science Pathways 

2. Workshop at LPI  

a. Results in the context of MPPG 

3. Collaboration between Human Exploration and Science 

4. Cross-cutting and Enabling Technologies 

5. Possible Program Architectures ς Pathway Implementations 

a. Science Pathways A1, A2 and B 

b. Orbital and Landed Platforms 

c. Cost Picture and the Early Opportunities 

6. Other Programmatic Considerations 

a. International Collaboration 

b. R&A, Instrument Technology Investments, E&PO 

7. MPPG Summary 
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Topics Covered 



SCIENCE PATHWAYS 
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Mars Program Re-Planning 2012 

What are Scientific PATHWAYS? 

Å The Mars exploration strategy of the last decade proved to be 
extraordinarily productive scientifically 
ï 2000 re-planning provided a critical trajectory for science and implementation 

 

 

Å Discovery-driven Scientific Pathways: 

 
ï First employed in the 2000 Mars Program re-planning effort, pathways include 

strategic plans for science and missions, program analysis, and active 
community participation 
 

ï MPPG employed pathways as a vehicle to analyze options as: 
ÅFoundation for a more strategic collaboration between 

SMD/HEOMD/OCT/OCS towards a common Agency-level goal 
ÅCatalysts for new scientific discoveries, ideas, and advances in 

technology 
 

ï Pathways helped establish early priorities, common understanding, and 
intersections 
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Mars Program Re-Planning 2012 
ÅMars exploration in SMD has had (and should have) two types of missions: 

- Strategic missions: A mission within a chain of strategically laid-out, coupled 

missions that follow a common scientific line of inquiry 

- Stand-alone missions: A single isolated mission accomplishing a significant 

science objective, but independent from the primary scientific strategy 

Å These missions were formerly part of the Mars Exploration Program and competed 

as Scouts (Phoenix and MAVEN) 

Å Now no longer within the Mars Program, they compete with other planetary science 

as a part of Discovery Program (InSight) 
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InSight MAVEN 

Sequence of Strategic Missions 

MER MRO MSL Future Strategic Mars Missions 
é é é 

Phoenix 

Stand-alone Missions: 

Previously within Mars Program (Scouts)  

Now compete with other science in Discovery Program 

Strategic versus Stand-alone Missions  



MPPG Science Traceability ï Candidate Pathways 

Science  
Questions  

Science  
Pathways  

Functional 
Requirements 

(Examples )  
Architecture  

NRC/MEPAG 
Priorities  

NRC Decadal 
Survey,  

MEPAG Goals  
(includes HEO 
needs via SKGôs) 

Search for Signs 
of Past Life  

Context  & 
in situ analysis,  

sample preservation,  
sample return  

Commence  sample 
return using existing 

data  

Highest  priority 
science and 

approach  

In  situ  exploration prior 
to returning optimal suite 

of samples  

Highest  priority 
science  

In  situ analysis for  
bio -signatures and 

organics  

Measurements can be 
included  in sample  return 

architectures , or via 
stand -alone surface 

astrobiology observatory  

High priority 
science,  lower 

priority 
approach, 

higher science 
risk  

Modern 
Environments as 

Habitats  

In  situ and orbital  
measurements.  

Vehicle s depend on 
findings (orbiter, rover, 

deep drill)  

Depends on new 
discoveries, and 
challenges (e.g., 

planetary protection)  

Consistent with 
NRC Decadal 

recommendation  
for competition 
as Discovery  or 

future New 
Frontiers 
missions  

Dynamics /  
Interior  

Surface Networks; Active 
Geophysical Experiments  

Multiple  stati c landers 
with long term 

monitoring  

Mars Systems 
Science  

Orbital  & Surface 
measurements  

Missions respond to  
discoveries  
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Seek Signs of Past Life ï Highest Priority Science  

Commence Sample Return using 
existing data  

ǐSearch for signs of past life with samples 
collected from a site--identified using 
existing data--and returned to Earth for 
analysis  

ǐThis is most directly responsive to the 
NRC Decadal Survey recommendations 

ǐCollect scientifically-selected samples 
from a site which has been determined to 
have astrobiological significance 

ǐTiming of returned samples paced solely 
by available funds, not further scientific 
discoveries 

Multi -site Investigation  to 
Optimize Search for Past Life   

ǐSearch for signs of past life through in 
situ observations and ultimately analysis 
of carefully selected samples returned to 
Earth 

ǐSample Return commences only after in 
situ measurements and sampling of 
multiple sites (3) and Science 
Community decision process as to which 
to return to Earth 

ǐThe emphasis of this pathway is 
searching for samples capable of 
preserving evidence of past life 

Pathway B 
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Pathways A1 and A2 



Objective:  Search for signs of past life with samples collected from a site - determined to 
have astrobiological significance using existing data--and returned to Earth for analysis  

 

Å Highest priority large mission recommended by the NRC Decadal Survey  

Å Relative to NRC Decadal suggested plan, MPPG mission concepts have reduced cost 

Å Site for MSR is chosen on the basis of current and continuing Mars orbiter remote 
sensing observations 

 

Å Pathway A further breaks down into the following two candidate implementation 
options: 

- Pathway A1: Objectives of MSR distributed across multiple focused spacecraft, multiple 
launches (3-4 missions) 

- Pathway A2: Combine functions into a smaller set (1-2) of larger multifunction spacecraft,  
and opportunity for lower total cost 
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Pathway A: Commence Sample Return 

 



Pathway B reflects challenges experienced when searching for signs of past life 
on Earth:  

 
ÅPreservation of biological signatures is rare on Earth, and investigations at 

multiple sites on Mars dramatically improves the probability of identifying 
biologically-relevant samples 

- Sites visited chosen on the basis of orbiter remote sensing observations 
- Samples would be returned from site where in-situ measurements show that 

rock units formed under conditions most favorable for habitability and  bio-
signature preservation 
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Objective:  Search for signs of past life through in-situ observations and selection of 
samples  at multiple sites (3). Using in-situ information, Science Community selects optimal 
sample suite to be returned to Earth. 

Pathway B:  Investigate Multiple Sites Before 

Commencing Sample Return  



ñModern Environments as Habitatsò as a Pathway? 

Objective: Investigate alternative pathways not aligned with NRC Decadal Survey 
ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎΣ ƛƴŎƭǳŘƛƴƎ άƳƻŘŜǊƴ ŜƴǾƛǊƻƴƳŜƴǘǎ ŀǎ Ƙŀōƛǘŀǘǎέ ό9Ȅǘŀƴǘ [ƛŦŜ {ȅǎǘŜƳǎύ 

 

Å New discoveries since the NRC Decadal Survey may suggest liquid water on or near 
the surface (if confirmed, program could seek extant life systems)  

Å Community experts  strongly advocated that this line of scientific inquiry (applies to 
others) not ŀƭƛƎƴŜŘ ǿƛǘƘ ά{ŜŜƪƛƴƎ {ƛƎƴǎ ƻŦ tŀǎǘ [ƛŦŜέ ǘƘŜƳŜ (i.e., Pathways A and B), be 
openly competed as payloads on MEP strategic missions, or as stand alone missions in 
Discovery, and judged on the basis of its intrinsic scientific merit as compared to 
others 

Å {ǇŜŎƛŦƛŎ ǘƻ άaƻŘŜǊƴ 9ƴǾƛǊƻƴƳŜƴǘǎ ŀǎ IŀōƛǘŀǘǎέΥ 

ï Measurements  are only preliminary and immature, and pursuit and understanding of 
modern habitats or extant life poses scientific risks (with post Viking consequences) 

ï Premature given progress and evidence that continue to validate the pursuit of the ancient 
life theme for the past  ~16 years  

ï If signs of past life are discovered there would be a greater imperative to search for extant 
life systems 

ï Orbital reconnaissance and pursuit of understanding of new settings (putative brine flows, 
permafrost, exposed surface ice, trace gas vents) is underway and requires more time to be 
complete (MRO, MAVEN, ESA/RSA TGO) 
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Objective:  Faced with the complex history and physical diversity of Mars, advance Mars 
System Science in order to fill critical knowledge gaps prior to an undertaking as challenging 
ŀǎ ƘǳƳŀƴ ŜȄǇƭƻǊŀǘƛƻƴ ǿƘƛƭŜ ǊŜǎǇƻƴŘƛƴƎ ǘƻ ƴŜǿ ŘƛǎŎƻǾŜǊƛŜǎ ŀōƻǳǘ άactive environments on 
aŀǊǎέ όǊŜƭŜǾŀƴǘ ǘƻ future Sample Return science possibilities or others) 

Å This pathway seeks ǘƻ ƛƳǇǊƻǾŜ ƻǳǊ ŦǳƴŘŀƳŜƴǘŀƭ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ aŀǊǎΩ ǎǳǊŦŀŎŜ ŀƴŘ 
interior in order to better inform the search for evidence of life before undertaking 
Sample Return and/or human exploration (surface) 

Å This pathway could be the path of choice if MSL revealed significant misinterpretations 
of orbital observations of the Gale Crater region and history 

Å There are multiple alternative foci within this pathway, including attention to the 
thermal evolution of the Martian crust and deeper interior and volcanism 

Å On the basis of discussions with Community Experts and analysis by MPPG members, 
this pathway was REJECTED because: 

- Elements of this pathway are well-suited for open competition within AO-based opportunities 
such as SALMON payload selection (aƻhΩǎ), Discovery or New Frontiers 
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Mars System Science as a Pathway? 
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WORKSHOP AT THE  

LUNAR & PLANETARY INSTITUTE 
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Mars Program Re-Planning 2012 

Mars Concepts & Approaches Workshop 
Hosted by Lunar & Planetary Institute (LPI), June 12-14, 2012 
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ÅWorkshop forum organized by Lunar and Planetary Institute (LPI) for the 

community to discuss ideas and approaches for Mars exploration 

 

ÅIncluded both near-term (2018-2024) and longer-term (2024-2030ôs) timeframes 

 

ÅIncluded both science approaches (missions, payloads, strategies) and 

engineering & technology approaches (mobility, sample collection and return, 

aerial platforms) 

 

ÅLPI summary report submitted to NASA: June 18, 2012 

Participation Statistics  

Abstracts Submitted: 

 390 

Abstracts Selected for Presentation: 

 170 

Abstracts Selected for Print Only: 

 146 

Participating Countries         
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Mars Program Re-Planning 2012 

LPI Workshop ï The Results in Context of MPPG 

Major Science Themes Discussed: 

ω Ensuring the scientific success of Sample Return (MSR) 

ω Search for past and present life (payloads, strategies) 

ω Exploration of unique environments to understand planetary 
evolution and habitability 

ω Martian interior through seismic studies 

ω Climate evolution and atmospheric processes/escape 

ω Phobos and Deimos ς origin and composition 
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Workshop summarized nearȤterm science, mission and technology concepts for 

robotic Mars missions that support the Mars community consensus science goals, 

especially as delineated in the 2013Ȥ2022 Planetary Science Decadal Survey.  
(see Mackwell et al., 2012, http://www.lpi.usra.edu/meetings/marsconcepts2012/) 




